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WB-TD-CDMA 
(concept 6) 

DI results only since 
limiting direction 


72 (FH) 
68 (no FH) 


129/176 

176 (DL diversity) 


812 (DL ant div, reuse 
1) 

387 (DL ant div, reuse 
3) 


75 (FH) 
73 (no FH) 


110 (FH) 
104 (no FH) 


170 (reuse 1) 

195 (reuse 3) 

405 (DL ant div, reuse 

1) 

132 (DL ant div, reuse 
*> 


WB-TDMA 
(concept y) 
DI results only 
since limiting 
direction 


m 
m 


m 


OO 


o 

Q\ 


8 


332 

743 (wall 
attenuation 5 
dB) 


OFDMA 
(concept p) 
Uplink/downlink 


33/31 


152/208 
(with optimized 
transmitter 
power) 


440/465 


30.75/32.25 


TBD 




WCDMA 
(concept a) 
Uplink/downlink 


98/78 


138/85 

204/123 (30 dBm 
MS, 8 Mcps) 
138/211 

175/211 (30 dBm 
MS) 

204/250 (30 dBm 
MS, 8 Mcps) 


470/565 


127/163 

189 /-(OI based 

HO) 


315/207 
315/460 (DL ant 
div) 


300/230 
300/500 (DL ant 
div) 


Service 


Speech 


LCD384 


UDD384 


Speech 


service mix 

- speech 

- UDD384 


UDD2048 


Environ- 
ment 


Vehicular 


Outdoor-to- 
indoor 
pedestrian 


Indoor 
office 
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Table 13.7 

Summary of the Comparison Results for the UTRA Concepts 





WCDMA (concept a) 


OFDMA (concept 0) 


WB-TDMA (concept y) 


WB-TD-CDMA (concept 6) 


Bearer capabilities 

• Rural outdoor at least 144 Kbps (goal to achieve 384 
Kbps), maximum speed: 500 kro/h 

• Suburban outdoor at least 384 Kbps (goal to achieve 
512 Kbps), maximum speed: 120 km/h 

• Indoor/low range outdoor at least 2Mbps, maximum 
speed; 10 km/h 

• UTRA should allow evolution to higher bit rates. 


Supported with 4.096 
Mcps chip rate 
With 8.196 and 16.392 
Mcps bit rates up to 4 
and 8 Mbps supported 


Supported 

In indoor, over 2 Mbps 
supported 


Supported 

Up to 4 Mbps for short 
range 


Supported 

Higher bit rates can be 
supported using higher order 
modulation or higher RF 
bandwidth 


Flexibility 

• Negotiation of bearer service attributes 

• Parallel bearer services, real-time/non real-time 
communication modes 

• Adaptation of bearer service bit rate 

• Circuit and packet oriented bearers 

• Supports scheduling of bearers according to priority 

• Adaptation of link to quality, traffic, and network 
load, and radio conditions 

• Wide range of bit rates should be supported with 
sufficient granularity 

• Variable bit rate real time capabilities should be 
provided 

• Bearer services appropriate for speech shall be 
provided 


Supported 

Bit rates from 100 bps up 
to 2 Mops with a 
granularity of 100 bps, 
change of bit rate on 
10-ms basis 

TDD mode can be used 
for asymmetric services 


Supported 

Granularity of 13 
Kbps, finer granularity 
by varying channel 
coding 

TDD mode .can be 
used for asymmetric 
services 


Supported 

Two different size time- 
slots, granularity by 
varying channel coding 
TDD mode can be used 
for asymmetric services 


All supported 

Variable bit rates provided 
by pooling of time slots and 
CDMA codes, granularity by 
varying channel coding 
TDD mode can be used for 
asymmetric services 


Handover 

• Provide seamless (to user) handover between cells of 
one operator 

• The UTRA should not prevent seamless HO between 
different operators or access networks 

• Efficient handover between UMTS and second 
generation systems (e.g., GSM) should be possible 


Supported 

Soft handover and inter- 
frequency handover with 
slotted mode for single 
receiver mobile stations 
Either by dual receiver or 
by slotted mode for GSM 
carrier measurements 
WCDMA and GSM have 
same multi-frame 
structure 


Supported 
Hard handover 

Supported 

Same frame structure 
allows synchronization 
of UMTS and GSM 
cell sites for easier 
handover 


Supported 
Hard handover 

Supported 

Same frame structure 
allows synchronization 
of UMTS and GSM cell 
sites for easier handover 


Supported 
Hard handover 

Supported 

Same frame structure allows 
synchronization of UMTS 
and GSM cell sites for easier 
handover 



Table 13.7 (continued) 





WCDMA (concept a) 1 OFDMA (concept B) 1 WB-TDMA (concept v) | WB-TD-CDMA (concept 5) 


Compatibility with services provided by present core 

transport networks 
• ATM bearer services, GSM services, IP based 

services, and ISDN services 


Supported by all schemes 


Radio access planning 

• If radio resource planning is required automatic 
planning shall be supported 


In general, all schemes need coverage planning and planning of adequate capacity for different services (see 
Chapter 11). The overall planning effort is expected to be the same for all schemes 


Public network operators 

• It shall be possible to guarantee predetermined levels 
" of QoS to public UMTS network operators in the 
presence of other authorized UMTS users. 


To guarantee predetermined QoS levels, UMTS public operators require dedicated frequency bands with 
appropriate guardbands. Therefore, this requirement was not supported 


Private and residential operators 

• The radio access scheme should be suitable for low- 
cost applications where range, mobility, and user 
speed may be limited 

• Multiple unsynchronized systems should be able to 
successfully co-exist in the same environment 

• It should be possible to install base stations without 
coordination 

• Frequency planning should not be needed 


Frequency avoidance 
techniques (e.g., not make 
an access on a frequency 
that is too disturbed) 
Power control is used to 
minimize interference but 
is still able react on 
increased received 
interference 

Multi-user detection and 
interference cancellation 
techniques 

Spectrum sharing between 
TDD WCDMA and FDD 
WCDMA systems 
possible 


DC A, frequency 
hopping for 
interference 
averaging 


DCA, interference 
averaging by frequency 
and time hopping 


DCA, TX power limitations 
for private system 


Variable asymmetry of total band usage 

• Variable division of radio resource between uplink 
and downlink resources from a common pool (NB: 
this division could be in either frequency, time, or 
code domains) 


This is primarily supported by the TDD mode in all schemes. TDD modes can have variable switching point to 
provide asymmetry (see Chapter 9). For FDD. it is possible to pair different uplink and downlink portions by 
using a variable duplex distance 

CDMA based scheme can have a slightly easier trade-off between coverage and bit rate between up and 
downlink 



Table 13.7 (continued) 





WCDMA (concept a) 


OFDMA (concept 0) 


WB-TDMA (concept y) 


WB-TD-CDMA (concept 6) 


Spectrum utilization 

• Allows multiple operators to use the band allocated to 
UMTS without coordination 1 

• It should be possible to operate the UTRA in any 
suitable frequency band that becomes available such 
as first and second generation system's bands. 


Sharing supported in 
limited scenarios 
Carrier spacing between 
UMTS operators 4.4 to 5 
MHz 

Refraining requires 5.2 
MHz (GSM on one side 
and UMTS on the other 
band-edge) or 5.6 MHz if 
GSM is on both sides 


DCA 


DCA 


Minimum spectrum for 
refraining is 3xt.6 MHz + 
guardbands, hot spot 
reframing with 1.6 MHz + 
guardbands 


Coverage, capacity 

• System should be flexible to support a variety of 
initial coverage/capacity configurations and facilitate 
coverage/capacity evolution 

• Flexible use of various cell types and relations 
between cells (eg., indoor cells, hierarchical cells) 
within a geographical area without undue waste of 
radio resources 

• Ability to support cost effective coverage in rural 


Supported 

HCS supported within 15 
MHz 


Supported 
Flexible resource 
allocation 


Supported 
DCA 


Supported 

HCS supported with at least 
3 layers, DCA can be used, 
also between layers 


Mobile terminal viability 

• Hand portable and PCMCIA card size UMTS 
terminals should be viable in terms of size, weight, 
operating time, range, effective radiated power, and 


No major difference between technologies. This depends also on future developments 


Network complexity and cost 

• The development and equipment cost should be kept 
at a reasonable level, taking into account the cost of 
cell sites, the associated network connections, 
signaling load, and traffic overhead (eg., due to 
handovers) 


All supported 



1 Spectrum sharing, without any coordination, in the same geographical area and still guarantee a level of quality of service to the users is impossible in any 
system. This requirement is for further study. 



Table 13.7 (continued) 



Mobile station types 

• It should be possible to provide a variety of Mobile 
Station types of varying complexity, cost, and 
capabilities in order to satisfy the needs of different 


WCDMA (concent a) 1 
No real differences 


OFDMA (concent 6) 1 


WB-TDMA (concept 7) 1 


WB-TD-CDMA (concept 6) 


Alignment with IMT-2000 

• UTRA shall meet at least the technical requirements 
for submission as a candidate technology for IMT 
2000 (FPLMTS) 


All meet 




Minimum bandwidth allocation 
• It should be possible to deploy and operate a network 
in a limited bandwidth 


Minimum bandwidth 5 
MHz including 
guardbands. For cosited 
UMTS operators 4.4 
MHz carrier spacing can 
be used 


Minimum bandwidth 
5 MHz (no detailed 
guardband analysis) 
0.8- 1.6 MHz in 
single isolated cell, 
small network with 3.2 
MHz 


Minimum bandwidth 
3x1.6 MHz. 


Minimum bandwidth 3x1.6 
MHz + guardbands 


Electromagnetic compatibility 

• The peak and average power and envelope variations 
have to be such that the degree of interference caused 
to other equipment is not higher than in today's 
systems 


Continuous transmission 
Improves the peak-to- 
average power ratio and 
envelope variations 
compared with GSM and 
similar TDM A-based 
systems 


Similar to GSM 


Similar to GSM 


Similar to GSM. Multicode 
and 16QAM modulation 
cause additional envelope 
variations 


RF radiation effects 

• UMTS shall be operative at RF emission power levels 
which are in tine with the recommendations related to 
electromagnetic radiation 


In principle the average power levels are independent of RTT 


Security 

• The UMTS radio interface should be able to 
accommodate at least the same level of protection as 
the GSM radio interface does 


From a ciphering point of view, ail radio interface technologies offer the same level of protection as good as of 
GSM 
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